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DMITRIYEV, 1.N., insh.; NIZOVTSEV, A.M., insh. 
ceil Use ‘of the International System of Units in the chemical machinery 
manufacture (discussion), Khim,mashinostr, m0.5:39-42 S-0 163, 
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POPOV, Vladimir Petrovich; DMITHIYEV, I.N., red.; TRUKHINA, O.N., 
5 RN SRA 
tekhn, zed. = 


{Polymers in the mechanization of agriculture ]Polimery v 

mekhanizatsii sel'skogo khoziaistva. Moskva, Sel'khoziz- 

dat, 1962, 86 p. (MIRA 15:10) 
(Polymers) (Agricultural rachinery) 
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YASHCHENKO, V.A.3; DMITRIYEV, I.N., red.; GREBTSOV, P.P., red.j 
TRUKHINA, O.N., tekhn. red. 


[Machine milking of cows] Mashinnoe doenie korov, Moskva, 


Sel'khozizdat, 1962. 222 pe (MIRA 16:6) 
(Milking machines) 
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AVDEYEV, N.Ye.; KOROBOV, V.A.; SOLOV'YEV, V.M.; DMITRIYEV, I.N., red.; 
DEYEVA, V.M., tekhn.red.; TRUKHINA, 0.N., tekhn.red,. - . 

" [Concise manual for the combine operator] Kratkii spravochnik 

“ kombainera, Izd. 3., perer. 1 dop. Moskva, Sel'khozizdat, 1962. 

291 pe (MIRA 16:6) 
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LIVSHITS, L.G., kand. tekhn. nauk; POLYACHENKO, A.V., kand. tekhn. 
nauk; DMITRIYEV, I.N., red.; MAKHOVA, N.N., telhn. rod.; 
SOKOLOVA, WW., tekhn. red. 


{Reconditioning motor-vehicle and tractor parts ]Vosstanovle- 
nie avtotraktornykh detalei. Moskva, Sel'khozizdat, 1962. 
319 p. (MIRA 15:10) 


1. Gosudarstvennyy vsesoyuznyy nauchno-issledovatel' skiy 
tekhnologicheskiy institut remonta i ekspluatatsii mashinno- 
traktornogo parka (for Livshits, Polyachenko). 
(Tractors-—Maintenance and repair) 
(Motor vehicles--Maintenance and repair) 
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SHAPOVALOV, K.S.3; DMITRIVEV, I.N., red.; TRUKHINA, O.N., tekhr:. 
red. 


[The KDUE-16 "Omichka" conveyor-circular milking ar- 

rangement] Konveierno-kol'tsevaia doil'naia ustanovka 

KDUE-16 "Omichka." Moskva, Sel'khozizdat, 1963. 46 p. 
(MIRA 17:1) 


(Milking machines) 
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SLAVIN, R.M.; VASIL'YEV, V.G.; GERAS'KOV, N.I.; KISHECHNIKOV, 
- §.4.5 DMITRIYEV, I.N., red.; TRUKHINA, O.N., tekhn.red, 


[Overall mechanization in poultry raising] Korpleksnaia 
mekhanizatsiia v ptitsevodstve. [By] R.M.Slavin i dr. Mo- 
skva, Sel'khozizdat, 1963, 287 p. (MIRA 17:2) 


£34 
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DENISOV, A.D.; SALAKIN, V.M., red.; DMITRIYEV, I.N., red. 


[Loose housing of cattle] Bespriviaznoe soderzhanie skota; 
sbornik statei. Moskva, Sel'khozizdat, 1963. 389 p. 
(MIRA 17:6) 
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BUDZKO, T.Aug akademik; EOLIINSHIY, Vesey “racicuikg SPIER Feo Aeies 
doktor tekhn, rauk; IZAKSUN, Ah.i., int, Jaureat leninsc; 
premii; DMITRIYEV, I.N., red. 

[Contribution cf science to agriculture; mechanization and 
electrification] Nauka sel'skhomi khezlaistvu; mokhanizgateiia 
i elektrifikatsiia. Moskva, Koleos, 1964. 287 p 

(MIRA 1&:3) 
1. Vsesoyuznaya akadeniya sel'skoknozyaystvennykh nauk ineni 
V.1.Lenina (for Budzko, Boltinskiy). 2. Chlen-kerreaponcent 
Vsesoyusnoy akadenii sel' kokhozyaystvennykh nauk ineni V.1. 
Lenina (for Selivanov). 3. Glavnyy konstruktor Taganrogskogo 
kombaynovogo zavoda (for Izakson). 
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DUBROVSKIY, VoAez PMITRIZEV, INvy rete 
[Fitiing work in repairing agricultural equiprent | 
Slesarnmye raboty pri remente sel? skokheziaistremnci 
tekImiki. Moskva, Kolos, 1965. 14) p. (MIRA 1827) 
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GOBBTSKAYA, Z.D.; BARANOVSKIY, Yu.V.; BERLINER, M.S.; BRAKHMAN, L.A.; 
KUZNETSOVA, N.I.; MALYAROV, L,N.; CHUYAN, K,1,; DOBRUSIHA, Ye.M.; 
LBONT'YEV, I.B,; MARTYNOV, B.P,; ROSLYAKOVA, S.V.; HUGAYRVA, 


V.4,. Prinimal uchastiye DMITRIYSV, 1.P.. STRUZHESTRAKH, Yoe.1., 
inzh., reds; EL'KIND, V.D.,_ cae oe 


{General engineering norms for cutting operations and time for 

broaching} Obshchemashinostroitel'nye normatiivy reshimov rezaniia 
4 vremeni na protiazhnya raboty. Moskva, Gos.nauchno-tekhn.izd-vo 
mashinostroit.lit-ry, 1959. 73 pe (MIRA 12:12) 


1, Moscow, Nauchno-issledovatel'skiy institut truda. TSentral'noya 
byuro promyshlennykh normativov po trudu. 2. Rabotniki Nauchno- 
ieeledovatel' skegoinatituta tekhnologii.avtonobil'noy promyshlennosti 
(NIITavtoprom) (for all, except Struzhestrakh, Rl'kind). 

(Broaching machines) 
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DMITALYEY, |-1”: 

TIKHONOVA, Z.I.; STEPANOVA, M.N., kandidat meditsinskikh nauk; MESHALKIN, Ye.¥., 
kandidat meditsinskikh nauk; BaKULEV, 4.N., professor; GULYAYEV, a.V., pro= 
fessor; VOZNESENSKIY, V.P., professor; DMITRIYEV, 1.P., professor; OCHEV, 
B.V., professor; Vaha, D.L., professor; PRTROY, H.d., professor, predseda- 
tel'; DOROFEYEV, V.1., sekretar'. 


Minutes of the session of the Surgical Society of Moscow und Moscow Province 
of June 27, 1952. Khirurgiia no.3:84-88 Mr '53. Cura AG) 


1, Ehirurgicheskoye obshchestvo Moskvy i Moskovakoy Oblasti, 
(Heart-~Surgery) (Cardiovascular system--Surgery ) 
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DMITRIVEY, WAN PETRo VCH 
DMITRIYEV, Ivan Petrovich, professor; PETROVSKIY, B.A., redaktor; 
—— SE RREVA, Ne reeoterhnicheskiy redaktor 


(Surgical operations on the heart valves; experimental anatomy 
research] Operateii na klepanalch serdtsa; anatomo-eksperimental'> 
noo issledovani6s Moskva, Gos. izd=vo meditsinskoi lit-ry, 1954, 
38 pe (MRA 8:3) 

; (Heart--Valves-< Surgery) 
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KIRILLOV, Valerian Valerianovich; DMITRIYEV, I.N., retsenzent; 
MATVEYEV, L.T., otv. red7; YASi TASNOGORODSKAYA, M.M., red. 


{International System of Units of Measurement (SI) in 
meteorology ] Mezhdunarodnaia sistema edinits izmerenii 
(SI) v meteorologii. Leningrad, Gidrometeoizdat, 1965. 
150 p. (MIRA 19:1) 
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IMITRIYEV, IS. 


USSR /Engineering -Welding, Methods Aug 51 


"Welding Rods for Reinforced Concrete by 
N. G. Slavyanov's Method," Docent S. T. 
Nazarov, Docent. I. S. Dmitriyev, Cand Tech 
Sei 


- “Avtogen Delo" No 8, pp 6-9 


_4 Describes expts for application of bath 
' method of elec-arce welding using ac or 
dc welding machines. Quality of welding 
by this method may be easily examd with 
the aid of gamma-rays. Equipment is con- 
venient for transportation. 


200TK8 
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eta lYey, qT. 5. 


Contribution of the All-Union bncineering 


and i ehnic Societ weld 
Es See pe Rear cunical Society of selgers 


rojec emunismy Avior. d 
Projects of co:.munism3 Avior. delo 23, »0 2, 1952, 
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BYKOV,N.D.; FISHHERG ,V.M.; DMITRIYEV 1.5. ; SOKOLOV ,Ye.V.; SHCHRRBININ,A.A. 


Electric arc weldingof concrete reinforcements by the dip method in 

factories and on construction sites. Rats.i isobr.predl. v stroi. 

no.100:6-10 '54, (MIRA 8:10) 
(Blectric welding) 
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DMITRIYEV, I.S., kand. tekhn. nauk, dots.; BORISOV, I.V., inzh.; 
KRYUKOVSKIY, N.N., inzh.; MODEL', B.I., tekhn. red. 


[Investigations and industrial practice in welding] Issledo- 
vaniia i proizvodstvennyi opyt po svarke. Moskva, Mashgiz, 
1955. 221 p. (MIRA 16:7) 


1. Vsesoyuznoye nauchnoye inzhenerno-tekhnicheskoye ob- 
shchestvo svarochnogo dela. 
(Welding) 
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DMITRIYEV, 1.8. 
ecan teen asi pagipe 
Socialist competition in the All-Union Scientific Society of Welding 
Engineers and Technicians, Svar. proizv. no.1:31-32 Ja '55. 
(MERA 8:9) 


1. Uchenyy sekretar' Vsesoyusnogo nauchnogo inzhenerno—tekhnicheskozo 
obshchestva svarchikov. (Socialist competition) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5 


DMITRIYEV,1.S., kandidat tekhnicheskikh nauk 
In the All-Union Scientific Society of Welding Engineers and 
Technicians. Svar. proisv. no.2:3 of cover F '55. 
(MLRA 8:9) 


1. Uchenyy sekretar' Vsesoyusnogo nauchnogo inshenerno- 


tekhnicheskogo obshchestwa svarshchikov. 
(Welding) 
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VINE RI-EYV TS. 


SUBJECT: USSR/Welding 


135-8-13/19 


AUTHORS: Dmitriyev I.5., Candidate of Technical Sciences, and Sapiro, 
L.5., Engineer, 


TITLE: Resurfacing of Coal-Mill Segment Teeth by Electrodes "T-590" 


(Naplavka Zubyev segmenta ugledrobilok elektrodamiT -590), 


PERIODICAL: "Svarochnoye Proizvodstvo", 1957, #8, pp 34-35 (USSR). 


ABSTRACT: Up to now, resurfacing of segment teeth for coal mille ‘DY i 
and "3103", which is necessary every 2-5 months, was done by 
gas welding with the use of expensive relite "T3 2154-49" 
consieting basically of tungsten carbide), 


The All-Union Technological Research Institute for Coal Machine- 
building (former ORGUGLEMASh) , collectively with the Mashine- 
building Plant "imeni 15th Anniversary of the Komsomol’, 
developed the new resurfacing method by arc welding with elec- 
trodes "T-590" and designed a special manipulator for this 
work, which is described in detail. It allows rebuilding of 
eny tooth surface, is adjustable to accommodate Toller segments 
of 500 to 1200 mm length, requires no counterweights, and is 
Card 1/2 easily operated. Two segments oan be fixed simultaneously on 
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PRESENTED BY; 
SUBMITTED: 
AVAILABLE: 
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135-8-13/19 
Resurfacing of Coal-Mi1) Segnent Teeth by Electrodes "T-590" 
(Naplavka Zubd'ey segmenta ugledrobilok elektrodami T~590), 
the manipulator, 


Recommendations are made Concerning the sequence of surfacing 


on a@ tooth and the proper angle at which the electrode must, .. 
be applied to the work face, 


The roller segments are cast of steel "35.4 rr" (TOCT 977-53) 
and pass complex machining, Resurfacing vf a segment ig 20- 
times Cheeper than a new one, ; 


The article contains 2 Photographs and 2 sketches, 


(Zavod imeni l5-letiya LKSM ) Plant imeni 15th Anniversary of 
Comsonmol, 


At the Library of Congress, 
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AKULOV, I.A., kand, tekhn.nauk,dots.; ALEKSEYEV, Ye.K., inzh.; GURARI, 
ie j DMITRIVEV, I.8., kand.tekhn.nauk,dots.; 
rate taire dy, age G, AL, inzh.; LIVSHITS, L.S., 
ee een nauks NIK, V.I., ingh.; RAZUMOVA, E.D., inzh.; 

» V.D., prof., doktor tekhn.nauk; FAL'KEVICH, A.S., kand.tekhn 
nauk; TSEGEL'SKIY, V.L., insh.; CHERNYAK, V.S., inah.; SHILOVTSEV, 
-P., insh.; 2VEGINTSEVA, K.V., inzh., nauchnyy red.; TYURIN, V F. 
inzh. ,nauchnyy red.; VOLNYANSKIY ,A.K. ,glav.red.3 SOKOLOV,D.V.,zam. 

glavered, ; SEREBRENNIKOV,S.S., red.; MIKHAYLOV,K.4, ,red.; 
STAROVEROV, T.G., red; VOLODIN, V.te., red; NIKOLAYEVSKIY , 
RUDAKOVA, wr, i PEXEVALYUK,M.V.,red. izd—va; 


[Welding operations in building]Svar 

g varochnye rabot; troitelt - 

skya,Gosstrojizdat,1962. 783 p. es ene, (MIRA 15:6) i 
(Welding—Handbooks, manuals, etc.) (Building) ; 
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gy 


NIKOLAYEV, V.S.; DMITRIYEV,.I.S.; FATEYEVA, L.N.; TEPLOVA, Yasde 
ee 


Ghanges in the charge of various ions due to their interaction 
with the residual gas. Izv.AN SSSR. Ser.fize 26 no.l1:1430=Li2, 
N 162, (MIRA 15:12) 


1. Fauchno—issledovatel'skiy institut yadernoy fiziki Moskovskogo 
gosudarstvennogo universiteta im. M.V. lomonosova. 
(Ions) (Cyolotron) 
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DMITRIYEV, 1.8.3 NIKOLAZEV, Voce 


Semiempirioal method for aalowlating tha quilibriwn diatribution of 
charged in a fast ton beam, Zhur, okaps, 1 teor, fixe 47 no, 2614623 
Ag 'é4, (MIRA 27:10) 


1. Moskovakiy gouuduratvonnyy universitet. 
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L 2376666 BWT(1)/swT(m) At /JG/aD 


i AGC NR:- AP6006799 _ SOURCE CODE: UR/0386/66/003/001/0035/o040 44 


AUTHORS: Dmitriyev, I. 5.3} Vinogradova, L. I.$ Nikolayev, V. S.3 B 
Popov, B. M ee ; 


Vv 
RL EEE, 


{ones 

\- re 
-| ORG: Scientific Research Institute of Nuclear Physics Moscow State |: 
a i University (Nauchno-issledovatel'skiy institut yadernoy fiziki 
Moskovskogo gosudarstvennogo universiteta); Moscow Engineerin 

; Physics Institute (Moskovskiy inzhenerno-fizicheskiy Institut 


oe 


} 


H 
| 
i 
| 
27 | 
TITLE: .Autoionization of fast lithium-like nitrogen and oxygen ions | 
after passage through a solid >I . 2 7 | 
| SOURCE: . Zhurnal eksperimental'noy 1 teoreticheskoy fiziki. Pis'ma | 
; Vv redaktsiyu. Prilozheniye, v. 3, no. 1, 1966, 35-40 
| 
| TOPIC TAGS: nitrogen, oxygen, lonization cross section, electron i 
| loss, charge exchange ee 
| ABSTRACT: The authors describe the results of experiments set up to 
| observe the increased probability of electron loss by fast ions pass-!__ 
| ing through a medium. Beams of nitrogen and oxygen ions accelerated H 
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= L 23766266._- 


“AGG-NAE: BPHOO67O9 ta ae ee ee 


| Figs le Diagram of experimental setup 
: up: 1 ~ Cyclo- 
" tron, 2 - focusing magnet, 3 - targets, 4 . ha 
; monochromator, 5 - charge\exchang 


ge chamb: : 
: @lyzer, 7 - detectors. winner er, 6 - an- 


j_.Card . 2/4 - Sete : ae Se ra bo 


eee ea ne Ee aT | 
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LU 2376666 ee a ee eae let hee ee Ne F-1, ate 
| ACC NR: AP6006799 ee Oe 


in a 72-cm cyclotron were focused at a distance of 8 meters from the | 
cyclotron (Fig. 1). ‘The targets were celluloid films Placed at dirf- | 
| ferent locations on the path of the beam near the focus. Ions with | 
different charges were produced after passage of’. the beam through the! 
target. Isns of Biven charge were guided by means of a magnetic mass/ 
monochromator into & Charge exchange chamber where they were ae 
into ions of different charge by collision with the gas atoms. 
magnetic analyzer described by the authors elsewhere (ZhETF v. 40 Ro 


determining the relative number of nitrogen ions (with charges 2 -- 
§}) and oxygen ions (charges 3 -- 5 whose charge increased by unity 
iin the charge exchange chamber, for different distances between the - 
target and the center of the masS-monochromator. For most ions the 
relative change in the charge wag independent of the distance, except! 


| inthe case of Nt ang 05, where the relative number of the Nt> ana — 


of ions increased appreciably with decreasing distance. It is shown: 
| that this increase cannot be attributed to an increase in the electron _ 
-loss cross sections but must be ascribed to autoionization of } Bs 


__ Card a a ee 


{ 
j 
leaving the charge exchange chamber. The experiment consisted of | 
| 


panel oat Sn 


4-5" 
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ORG: Institute of Nuclear Physics, Moscow State Universi y_(Institut 
yadernoy fizitid Moskovakogo fosudarstvennogo universiteta 


TITLE: Experimental investigation of the effective cross sections 
for destruction and formation of fast negative ions in atomic collision 
a a ay eee 


SOURCE: Zh eksper 4 teor fiz, v. 50, no, 5. 1966, 1252-1259 


TOPIC TAGS: capture cross Section, negative ion, cyclotron, electron 
loss, atomic estrasion : be 

ABSTRACT: ‘The effective cross Sections of loss of one, two, or three! 
electrons in helium, nitrogen, or argon have been measured for negative 
carbon, nitrogen, and oxygen ions produced as & result of a charge 
exchange of pgsitive ions accelerated in a 72-cm cyclotron to a velocit 
of y=2.6 x 10 
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beam passing through a sufficiently thick layer of a substance ( cp_}) 
$-1 are obtained in media in which the formatior 
cross sections of negative ions at a given velocity, attain their 
maxima, The authors thank the cyclotron team headed by Xu. P, Divno- 
ortsev and A, S,. Kondrat'yey, as well as Yu, Druzhinin and y, Kalit 
or technical support of the cyclotron and experimental equipment, 
Orig. art. has: 7 figures and 1 table, [Based on authors! abstract ] 
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TITLE: 
PERIODICAL: 


ABSTRACT: 


Card 1/2 


DMITRIEV,1.S. PA - 2973 
The Probability of Eleotron Loss by Multi-charged Ions. 

(o veroyatnosti poteri elektronov mogozaryadnymi ionami, Russian) 

eR aaa Teoret.Fiziki, 1957, Vol 32, Nr 3, pp 570-575 
U.S.S.R. 

Received: 6 / 1957 Reviewed: 7 / 1957 


It is assumed that the probability of the loss of a certain electron 
is a function of solely the rmtio between ion velocity and the 
orbital velocity of the eleotron and does not depend upon the loss 
of other electrons. v 


The shape of this function P ( . ) 4s obtained from experimental 


data on He, Li, Be and N. Thus various characteristic numbers of 

the interaction between the eleotrons of fast ions and the permeated 
substance are computed by summation over individual electrons and 
compared with experimental data; this is done, above all, in the case 
of the average charge of the ion and the percentage of ions with a 
certain charge (in which case the experiment shows that beoause of 
soreening by extexior electrons the removal of interior clectrons in 


somewhat more difficult in the case of = being equal then 
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56-5-4/55 
AUTHOR NIKOLAYEV, V..S., FATEYEVA, L.N., DMYTRIVEV,I.S., TEPLOVA, Ya.A. 
TITLE Distribution of the Equilibium of the Charge of Nitrogen Ions 
(Ravnovesnge raspredeleniye zaryadov ionov azota. Russian) ae 
PERIODICAL Zhurn, Eksperim. i Teoret. Fiziki, 1957, Vol 32, Nr 5, pp 65- 968:(U.S.S.R) 
ABSTRACT Unt? 1h, +3; and ib+h ~lons are accelerated up to 0,95 to 9,l keV in 


a 72 cm cyclotron, The focussed beam penetrated a target at about 3 m 
distance from the cyclotron and was then deflected in a horizontal di- 
rection by a magnet. The targets consisted of a celluloid foil (~1q4/cn*) 
on to which in the vacuum beryllium (~ 16deg/en®), nickel (~ lode g/em*), 
and gold (15 - 3og/cem®) was vaporized, 


The recording device consisted of proportionality counter tubes arranged 
one behind the other, which had an input surface of 110 x 0,1 mm® and 
wers closed by cellophane (~70,ug/cm*), In the first counter all ions 
and in the second only ions with a certain charge were measured, The 
dependence of the average charge on the velocity of ions is graphically 
recorded. 


A slight difference in the charge distribution of the ions after their 
passage through the above mentioned materials was found. 
Card 1/2 
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PRESENTED BY 
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AVAILABLE Library of Congress 
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: AUTHORS: Nikolayev, V. S., Dmitriyev, I. S., 56-6-3/47 
Fateyeva, L. N., Teplova, Ya. A. 


TITLE: The Equilibrium Distribution of Charges in a Beam of 
Ions of Light Elements (Ravnovesnoye raspredeleniye 
zaryadov v puchke ionov legkikh elementov) 


PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskiy Fiziki, 1957, 
Vol. 33, Nx 6(12), pp. 1325-1334 (USSR) 


ABSTRACT: The present paper determines the equilibrium distribution 
of the charges of the ions of light elements with nuclear 
charge numbers Z from 5 to 10 after their passage through 
hydrogen, air, argon, and through a celloid film. These 
ions had velocities of from 3,5 to 11,108 em/sec, i.e. 
v~ 1,5 - 5 v5, where it holds that v, = e*/h. 


As a source of the fast particles a 72 cm cyclotron was 
used, by means of which the following ions were accelerated: 
11,4142, 453 134425435 149425433 16,42, +3 

and 20g FF + | The ion beam emerging from the cyclotron 


was deflected by a magnetic field after which it entered a 
Gard 1/3 
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Ions of Light Elements 


re~charge chamber. The particles which passed through the 
chamber were analyzed by means of a magnet and were recorded 
by means of counters. The results of these measurements are 
illustrated by means of three diagrams. The distribution 

of charges in an ion beam in general differs after the 
passage through the various substances. Attention is also 
caused by the different character of the dependence of the 


ratio of the relative intensities ] aai/h 4 Upon the velocity 


of the substance when passing through solid and gaseous 
matter. (Here i denotes matter) During the passage of 
ions through different media the following peculiarities may 
be observed in the behavior of the degree of ionization 1/2. 
At 0,2 <i < 0,6 the average charge in argon is in all 
investigated ions larger than the average charge in 
hydrogen (by about 10-20 %). The average charge in air 
depends less on velocity than the average charge in hydrogen 
and argon. The average charge of the ions is, after having 
passed through a celluloid film, greater within a wide 
: range of velocity than the average charge of ions in gases. 
Card 2/3 With increasing nuclear charge number of the ions the average 
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charge of ions after passage through the film 

increases much more rapidly than the average charge in 

air. The degree of ionization of the ions investigated here 
in air, hydrogen, and argon in the domain 0,2 2 { Z0,6 


of the parameter v/v 2 where a.40,4 holds in the case of 


all gases, In conclusion the authors discuss the here 
obtained results and compare them with those obtained by 

other authors. There are 7 figures, 2 tables, and 20 references, 
7 of which are Slavic. 


ASSOCIATION: Moscow State University (Moskovskiy gosudarstvennyy 
universitet) 


SUBMITTED: June 28, 1957 


AVAILABLE: Library of Congress 
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AUTHOR: TEPLOVA,Ya.A., DMITRIVEV,1.S., WIKOLAYEV,V.S., 56-5-6/55 
FATEYEVA,L.N. a ee 
{ITLEs On the Interaction of Lithium Ions with Hatter. (( vaadimodeystvii 


jonov litiya s veshchestvon, Russian) 
PERIODICAL: Zhurnal Ekxsperim. i Teoret. Fiziki, 1957, Vol 32, Nr 5, 
pp 974 - 978 (U.S.S.R.) 


ABSTRACT: In a 72 - cm cyclotron i! dons were accelerated to 0,5 to 
5 MeV and their specific ionization in air and hydrogen, the 
equilibriun distribution of charge after passage through celluloid 
and their ranges in hydrogen, air, and in the photoenulsion NIKFI- 
Yan? were determined. From the curves of the energy loss of the 
Li’ ions in air (expressed in MeV per 1 cm path) a meximum at 
about 710° cm/sec ion velocity can be observed, whereas for hydro- 
gen «. broad maximum between 4 and 8.108 cm/sec ion velocity is to 
be noticed. 
1 


Asa result of the charge equilibriun distribution of the Li ions, 
after they,had imtered into interaction with a celluloid foil of 

~ 20 pg/om” thickness, the corresponding curves for 4 different 
charge states are given 

The range curves of the wi! ions in the emulsion NIKFI-YA-2 are-conm- 


pared with those of other photoemulsions. 
Cara 1/2 
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56~ 763/66 
AUTHOR NIKOLAYEV, V.S., FATEYEVA, LoNo, DMAITRIV, [eSey Thrinvany Ladete 
TITLE The Re-Charge Cross Section of Nitrogen Ions Gages 
(Sacheniya perezaryadki ionov azota v gazakh. Russian) 
PERIODICAL quurnal Eksperim. i Teoret. Piziki 1957, Yol 33, Nr 7, pp 306 = 307 
(U.S.S.R.) 
ABSTRACT ye, yn”? ; yrt ions were accelerated to 1,3 - 9,7 Me¥ on a 72 cn 


cyclotron and the recharge cross suction of these ions in nitrogen, 
argon, and hydrogen was measured. In form of curvas the electron 
capture cross section and the electron loss cross section of N-ions 
in nitrogen is represented. The electron capture cross section for 
nitrogen and argon can be represented by 


OF 2 an-a *(v fv) 40/2 gala 


(i ~ charge, aor YG = Bohr's radius and velocity of the electron in 


the hydrogen atom, Z ~ atomic number of the investigated gas). 


The electron loss cross section oF ia 38 2 = 2,5 times greater 


in argon, and 6 = lo times smaller in hydrogen than that of nitro- 
gen. (With 1 illustration and Slavic references). 
Card 1/2 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5 


The ResCharge Cross Section of Nitrogen Ions in Gases 


56=7-63/66 
ASSOCIATION Moscow. State Uriiversity 
ae (Noskove kdy::gosurdarstvennyy universitet) 
SUBMITTED 230421957 
AVAILABLE Library of Congress 
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AUTHORS 3 Teplova, Ya. A., Nikolayev, V. S., Dmitriyev, I. S.. 
Fateyeva, Le No 


SOV/56--34-3-5/55 


TITLE: Ranges and Specific Ionisation of Multi-Charged Ions in Gases 
(Probegi i udel’naya ionisateive. mnogezaryadnykh ionoy vy gazakh) 


PERIODICAL: Zhurnal Eksperimentaktnoy i Teorevicheskay Fiziki, 1958, 
Vol, 3h, Nr 3, po. 559-568 (USSR) 


of the peth length 

ABSTRACT: Measurentents were made / and the specific ionisation of the ions 
from Be to Ne at velocities of from 1,5. to 12.10 om/sec da 

argon, air, and hydrogen. The authozs start wit 


ith the description 
of the experimental method, they herve use a focused iom beam 
from a 72 em cycletron. The method of the measurement is based 
uport that the recorder of the charged particles, which wes mouse 
ted on a movable bar, was moved on the trajectory of the beam 
inside the slowing down chamber to messure the relative ionieas 
tion along the beam. Also the slowing corn of the ions in a gas 
filled chamber is described, The spesific ionisation and ths 
ranges of the ions with velocities of from Lolo? ts 12.168 omfssc 
were measured by meang of a calibrated sounter with a linear 
Card 1/3 amplifier. The ranges of the nitrogen fons. at veloottise of fron 


Yuen. 
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. - g 
Trae 8 42204 cm/sec were measured by means of a planar 
ea mae peas is ee paragraph deals with the analysis 
SSE pa ae age peeatiee et lcae errors, The measure= 
Raph es Se Se .0F one magnitude of the momenta 
ee and the apon where the ge ihe cistancs area Ls 
| ! ents? ‘he Slowing d bes 
fo Hesslreneh: of the ranges ara neni 
which do not toca Geet ee a se 
; : Sotopiz 3S of the ion A. The ener. 
Lihat be age up for the procistion of an rare aaa 
pend, within the measuring e-roy limits, on the y : 
and on the shaps of the i-n Ap that is ts sax’ oe en ee 
cisye EC cig Fete Faire Ses at is u> say, the shapes of the 
oi fae ee Rr neee iculcation and of the mean energy loas 
ee Beit iti cn other, A Comparison of the ranges of the 
feu pep oa Se hei following; 4% the same velocity 
u s /o longes and in hydrogen 3,7 times 
ae ee y . ro this relation decreases See 
a ie apa : es The specifics donisazion at v{S.ic8 sm/sec 
a. ee . tot S velocity and it has: a maximum at yA .. 8,1] 
pa ai eas a the Brage oumve fer the @ — particles, In t hs 
cera 2/5 ee / : "sig 5 a MeV/em holds. For the transition from argon 8 
or all ions the coefficient 0.92 . 0405 can be used ana 
- ae ard ; 
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for the transition from hydrogen into air the coefficient 

Os 29 +091. The last Paragraph gives a discussion of the re= 
sults. The ranges of the ions. in air, measured by means. of a 
ionisation chamber are by about. 1 mm shorter than the ranges 
measured by a counter, This can be explained qualitatively only 
by nuclear collisions. The Slowing down power of the photocemui= 
Sion for the here examined ions in air resembles the slowing down 
Power for ol - particles, The results of the measuring of the 
Specific losses: in case of the ions?4y agree with the data already 
known before within the experimental errors. But the here found 
data for the ions: 9°Ne are by 30°/o higher than the values found 
before. This difference can hardly be explained by the influence 
or nuclear collisions, 

There are 5 figures, 2 tables, and 26 references, 7 of which are 
Soviet, 


ASSCCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State Uriversity) 
SUBNITTED: September 20, 1957, 
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ABSTRACT: 
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Teplova, Ya. A., Nikoleyev, V. S. S0V/48~23-7-23/31 
Dmitriyev, I, S,, Fateyeva, L. N. 

The Path Length and the Speoifio Ionization of Multiply Charged 
Ions (Probegi i udel'naya jonizatslya miogozary adnylh lonov) 


Tavestiya Akademii nauk SSSR, Seriya fizicheskaya, 1959, 
Vol 23, Nr 7, pp 894-897 (USSR) 


As the known experimental data on the stopping of mltiply 
charged ions in a substance are considered insufficient. - by the 
authors, they oarried ou} experinents with the ions 

“ne, ug, 27a, Ftp, Tor, 4an, 39x, 8152 ana Bin 
72-centimeter cyclotron was used as ion source which delivers 
tons with the velocities of 2.5 to 12+10° on/seo which corresponds 
to an energy of 25 to 600 kev. The particles were recorded by a 
twofold proportional counter, and details of the measuring 
methods are described. The measurements showed thet the specific 
ionization is proportional to the path length, and the path length 
is proportional to the velocity of the particles if the latter 


does not exceed 5+108 on/seo, Subsequently, the dependence of 
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the path length at an air pressure of 760 mm Hg on the nuclear- 
charge number of the ions is investigated, and the results are 

represented in a diagram (Fig 3). The stopping power of air and 
celluloid in dependence on the nuclear-charge number of the 


ions was calculated for an ion velocity of 3.5+108 em/sec, and 
the results are represented in the diagrams in figures 5 and 6. 
The data obtained in the experiments described are used for this 
calculation. Finally, the difference between the mean charge of 
ions in gases and in solid substances is investigated, and it 
is ascertained that the stopping power very much depends on the 
nuclear-charge number in solid substances, There are 6 figures 
and 6 references, 4 of which are Soviet. 


ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki 
Hoskovskogo gos. universiteta im. M. V. Lomonosova (Scientific 
Research Institute of Nuclear Physics of Moscow State 
University imeni M. V. Lomonosov) 
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26.1420 (BN, 22/7) 
AUTHORS: dt afin Nikolayev, V. Ss, Fateyevay Le Ns 5 
e . oo 
\ 


TITLEs The Amount of the Mean Charge of Tons Passing Through e 
Substance eet .4 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vole 24, Noo 9, ppe 1169-1174 


TEXT: The present paper describes an experimental study of the equilibrium 
charge distribution of ions of light elements (2 ¢ Z 418) and of Kr ions 
in helium, nitrogen, argon, krypton, and celluloid foil. Besides, the 
authors measured the charge exchange cross sections of these ions in gases. 
A 72-cm cyclotron (Ref. 3) served as the source of fast, multiply charged 
ions. The experimental arrangement is shown in Fig. 1. The equilibriun 
charge distribution of the ions with Z £10 was measured in the velocity 


range of (2.6 12) 10° om sec”'. In this velooity range and for the 
above-mentioned substances, the width of distribution © is nearly equal 
for each ion. The dependence of the degree of ionization i/2 on the ion 
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“The Amount cof the Mean Charge of Ions Passing 8/048/60/024/009/015/015 
Through a Substance B013/B06) 


velocity differs in the various media (Fig. 2). The monotonous course of 
7/2 is a matter of fact within one period of Mendeleyev's periodic table. 
As it seemed to be unjustified to extend this dependence to a wider range 
of variations of 2, the equilibrium charge distribution of the ions with 
Z >‘10 in the above-mentioned substances was measured at velocities of 


2.6010° and 401.10° om wae. It wae found that at these ion velocities KX 
the mean charge 1 increases with increasin Z in all substances. The 
Z-dependence of the degree of ionization ie shows different characters 

in gases and solids. Fig. 3 shows the dependence of i/Z on Z in helium (1) 

and celluloid foil (II) for 


8 = as 
v = 2.6.10 cm_gec ‘ (a) and v = 4.1410" eaeect (b). Fig. 4 shows the 
dependence of {2 on Z in nitrogen (1) and celluloid foil (2) for 


vs 2.6410° cm eon (a) and v = het 010° cm ae (b). Fig. 5 shows the 
dependence of ae on Z and Fig. 6 the dependence of the width of the 


equilibrium charge distribution 6 = Vi2 - 7 on Z. The perturbation of 
the continuity of i and b, as a function of Z is due to the fact that 


fara 2/% 
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The equilibrium 
charge distrib 
Sections of the a 7ezon of the ion beam 
electron losg (a) and capture (9 a on the crosg 
3 measurement of 


these crogs secti 
Ons shows that the de 
pendenc f 
e of Q, and Qs on Z of the 


ons does not t 
ake a monotonic courge (Fig. 7). the results ob 
8 obtained prove v4 
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AUTHORS: Nikolayev, Ve Ses Dmitriyev, 1. S., Fateyeva, L. Ne, 


pcdardat cis ct Bit Nim 
feplova, Yae A. — 


TITLE; Investigation of the Equilibrium Charge Distribution in a 
Beam of Fast Tons 4A 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, Noe 4(10), pp. 905-914 


TEXT: This is in continuation of an earlier work of the authors (Ref. 1) 

in which they studied the equilibrium charge distribution in a beam of 

ions of light elements (Z = 5 to Z = 10) and found a monotone dependence / 
of the average charge i on Z. The purpose of the present work was to yD 
study the function i = f(Z) at the transitim from one period of the 

periodic system to another. For this purpose, the equilibrium distribution 

of ions of He, Li, By Ny Ne, Na, Mg, Al, P, Ar, and Kr in heliun, 

nitrogen, argon, krypton and in a celluloid film was measured. The 
measurements for He, B, N, and Ne were made in a larger range of 
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8383 7 
Investigation of the Equilibrium Charge s/056/60/039/004/001 /048 4 
- Distribution in a Beam of Fast Ions BO004/B070 


velocities than in Ref. 1. For ions with 2>10, the measurements were 

made only at v = 2.6710 cm/sec; for Na, P, and Ar the measurements were 

also made at 4.17108 cm/sec. The multi-charge ions were accelerated in a 
72-cm cyclotron. Ions of charges it1, it2, etc. were obtained from those 

of the initial charge i by passing them through a celluloid film of ; 
approximate thickness 2 ue /om2. The data for the equilibrium distribution Ds 
of ions with Z€10 are given in Tables 1~3, and in Fig. 1. In all mediums, 
the distribution was nearly Gaussian: 


o, ex (1/s}2n)exp [-(4 - x)?/204f The curve is characterized by two 


parameters: the average charge T= 2 ds and the width of the 


distribution o = [= er - z)2|1/2, For He, Li, B, N, and Ne, o was 


again found to increase monotonically with increasing Z. I was found to 
be different in the different media (Fig. 2). The following rule was found 
to hold for all ions: maximum value of I in nitrogen and argon, 
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Refs. 14 - 16 on the basis of the statistical model of the atom. The data 
for the equilibrium distribution of 2>10 ions are given in Figs. 3 and 4, 
For the same velocities, the dependence of T on the medium was about the 
Same as for 2 £10, However, the difference between T in gases and in 
celluloid film increases very much for Z >10, The maximum of this 
difference for light ions-igs 15%, while for Ne it is about 50%, for Na, 
Mg, and Al about 60%, for P about 80%, and for Kr about 130%. For a given 
velocity, T increases with Z in all media, In contrast thereto, the 
degree of ionization I/Z decreases monotonically in gases (Fig. 5) 
Around % = 10, however, the decrease in the degree of ionization becomes 
Slower, and for solid media even an increase takes place. Still more ’ 
noticeable ig the perturbation in the continuity of the function x 


p i £(Z) (Fig. 3). For Z-= 12, 6, and ?, show clear minima. In this 


range of Z, the width 6 of the equilibrium distribution also becomes less 
(Fig. 6). This discontinuity in the dependence of $;, i,and o on Z 
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observed in the Tange 2 ~109 . 12 is explained as being due to the 
beginning of the filling of a new electron Shell. There are 6 figures, 
3 tables, ana 18 Teferences; 7 Soviet, 7 US, 2 British, and 2 Danish, 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo S0sudarstvennogo 
universiteta Institute of Nuclear Physics of the Moscow 
State University 


SUBMITTED: April 13, 1960 
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NIKCLAYEV, V.S.; DMITRIYEV, I.S.; FATEYEVA, L.N.; TEPLOVA, YaeAs 
Experimental study of electron capture by miltiply charged ions. 
Zhur. eksp. i teor. fiz. 40 no.4:989-1000 an "él. (MIRA 14:7) 
1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo universiteta. 
(Electrons--Capture) (Ions) (Cyclotron) 
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AUTHORS: Nikolayev, y. S., Dmitriyev, 7, Sey Fateyeva, Le Ney and 
Teplova, Ya. Ae * 
TITLE: Charge exchange of various ions in their interaction with 


residual gas 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
Vv. 26, no. 14, 1962, 1430-1434 


sections of electron loss and capture by ions with 2¢2<18. his setup 
contains only the residual gas of (1.2-4.5)-4075 mm Hg. 
2<€10 the measurements were made at energies of 35-350 key per nucleon and 
ion velocities of 2.6.108 to 8-108 cm/sec, for Z>10 at v = 2.6198 em/gec, 
-and for phosphorus and 4rgon ions at y . 4-1-1098 cen/sec. hese lions 
(charge i) were accelerated in a 72-cm cyclotron and passed througn a 
Lght proportional 
counters. This apparatus was evacuated by oi] vapor diffusion pumps. 


aie to pean that had passed through the setup always Contained ions with 
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final charges k P| i besides ions with the initial charge i. Fig. 2 shows 
typical distributions of charges in the ion beam. The ion charges are 
evidently changed by one interaction with the residual gas molecules. 
oan = nO., holds for k # i, where Sih is the mean charge exchange cross 
section (from charge i to k). nis the mean number of molecules in the 
volume: unit cross section+path of the ion; Osx is the relative number 


=> 


of ians with charge k. Notwithstanding the presence of oil vapor, the 


experimental values of Foy in the residual gas nearly always agree with 


ze in nitrogen, except the values of O49 which are much 
higher for ions with 2~11-12 than for nitrogen ions. Therefore the 
minimum of the function € ,9(2) is less deep than for nitrogen. ‘this 


the values of & 


Minimum is still less deep for the residual gas than for krypton. If the 

ion beam passes through a celluloid film, the values of ®, iv mostly 
i 

exceed the theoretical values. This suggests the presence of excited ions 

with lifetimes of ~107! sec in the ion beam. ‘There are 4 figures. 
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ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy faziki 
Koskovakogo gos. universiteta im. M. V. Lomonosova 
(Scientific Research Institute of Nuclear Physics of the 
Moscow State University imeni M. ¥. Lomonosov) ty 


Fig. 2. The values of ® 5, for phosphorus ions after their passage 
Cak : 
through the residual gas (1) and nitrogen (2) at the ion velocity 


8 - ‘ 
vin 2.6410 cm sec Me ion energy E1.1 Mev. 
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AUTHORS s Dmitriyev, I..S., Nikolayev, V. S., Pateyeva, L. N., 
Teplova, Ya. A. , 
TITLE: Experimental study of electron losses by multiply charged ions 
in gases 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 1, 1962, 16 - 26 


Text: The cross sections a ‘44 of collisions with loss of an electron of 
3 


1-6-fold charged ions of light elements (Z = 2 - 18) and krypton ions in 


helium, nitrogen, argon, and krypton for ion velocities of 2.66108 - 42-108 
cm/sec were measured by mass spectroscopy with an apparatus described by 
V. S. Nikolayev et al. (ZhETF, 40, 989, 1961). The error was below + 15%. VY 


The ions were scattered through angles of @S 0.005 radians. The 5/6; 444 
? 
ratios decrease rapidly with increasing ion velocity; o, denotes the total 


cross section of scattering through angles 080.005. The values of o 
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found by M. I. Korsunskiy et al. (DAN SSSR, 103, 399, 1955) for N ions in 
nitrogen are by 25% lower than the present results, The dependence of the 
impact cross sections with loss of an electron on ion velocity has the same 
character for all gases investigated. The cross sections for ions with 

i= 1 and i= 2, and for N ions with i = 3 and i = 4 attain maximum values. 
The velocity ve which corresponds to the maximum cross section increases 


) 
with increasing ion charge as ye Ye oe (21/p)/?, I = binding energy of 


the lost electron, j= electron mass, Y= coefficient dependent on the 
medium.The cross sections oO; it generally increase with Z. For a given 2, re a 
the cross sections decrease ' with increasing i as exp(-mi), where m~w1 


at Seg SIO” cm/sec for Z = 10 and Z = 18, and myi.5 for Z = 3 and Z= 12. 
Generally, the electrons are lost from the outer snell. For equal v/a, the 
Os ie q ratio is approximately proportional to I74%; ao depends only slightly 
on v/u, ang is near unity: gq denotes the number of electrons in the cuter 
shell, The devendences of the theoretical and expnerimental cross sections on 
vance I are qualitutively the same, Considering screening of the Coulomb 
field, the electron losses in light media at vu agree with the experimental 
value , “or heavy media, the generalized Bohr fornula is 
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2 2/3. 2 ib ethnen ene _ ye ere 
G5 py 8 5146 vi/ve, where ao 0.53°10 cm and Mi = 2,19°10 cm/sec. 


The approximate theoretical results of 0. B. Firsov (ZhBTF, 36, 1517, 1957), 
which are applicable for vévoo differ from the present results by a factor 


of 2.5 at most. The experimental data indicate the correctness of the 

theoretical calculations for very small and very large icn velocities and 

also for the range vwu. Ir. the range 0.5< v/u<1.5, o, wep wattt(v/u) 
? 


hoiés according to fa. MN. Fegel' et al. (ZhETF, 32; 453; 1957). The 

general character of the dependence of 63.444 On v agrees with 

H. S. W. Massey's adiabatic hypothesis. the adiabatic parameter can de XA 
represented in the forn pa/% or p/P, according to G. #. Grukarev (ZheTF, 


31, 847, 1959). p= {ABI /v denotes the change in ion mozentum in inelastic 
forward scattering. There are 8 figures and 18 references: 10 Soviet and 
8 non-Soviet. The four most recent references to unglish-language publica- 
tions rea@ as follows: $. K. Allison. Rev. Mod. Phys., 30, 1137, 1955; 

S. K. Allison, J. Guevas, NM. Garcia-ifunoz. Phys. Rev., 120, 1266, 1960; 

H. L. Reynolds, L. D. wyly, A. Zucker. Phys. Rev., 98, 1625, 1955; 

5, Krasner. Phys. Rev., 99, 520, 1955. 
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universiteta (Institute of Nuclear Physics of the Koscow State 
University) 


SUBMITTED s June 21, 1961 


va 
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AUTHORS: Teplova, Ya. j., Nikolayev, V. S., Dmitriyev, I. 5., Fateyeva, 
L. N. ea 
TITLE: Slowing down of multiply charged ions in solid and gaseous 
media 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 1, 1962, 44 - 60 


TEXT: The ranges R, the specific energy losses dE/dx, and the straggling 
5 of fast multiply charged ions of He, Li, Be, B, C, N, 0, Ne, Na, Mg, Al, 


P, Cl, K, Br, and kr (2.6+108 - 11.8+10° em/sec) with energies of 


25 - ~700 kev/nucleon in hydrogen, helium, methane, benzene, air, argon, 

and various mixtures of these gases were measured. Moreover, the Dee 
energy losses in celluloid, Al, Ni, Ag, and Au were measured for a wide 
range of Z and 4 (Z = ion charge, Z = atomic number of the medium) by 


means of a multiwire proportionality counter. The ions were acceleratec 
with a 72-cm cyclotron. The methods of measuring R and dB/dx have been 
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‘oresente:! before (Izvestiya AN SSSR, seriya fiz., 25, 894, 1959; ZhEPF. 
54, 559, 1958). Because of the small range and weak intensity of the ion 
beams of Be, C, Na, Mg, Cl, K, Br, and Kr, only their maximun ranges R" 
were measured, The relation R = kv holds with an accuracy of 5 - 7% for 
icns with Z>2 up to a certain maximum velocity vat k increases with Z as 


4 
wa 2. For ions of He to Ne Ne ranges from 5.108 to e108 cm/sec. In 


the velocity range investigated, R" increases not monotunically on Z but A 
fluctuates periodically by~30%. The fluctuation amplitude decreases 
with increasing velocity. The dependence R(Z,) of N ions is similar to 


that of protons. With decreasing velocity, the absolute value of stragglirg, 
S, becomes smaller but the ratio still 6 = S/R increases. At constant 
velocity, the functions S(Z) and 6(Z) are nonmonotonic. The fluctuations 

of R(Z) and S(Z) are explained by a considerable effect of the electron 
structure (filling up of the L and M shells, etc.) of the ions. The law 

of additivity of dE/dx in mixtures is fulfilled for multiply charged ions 

as well as for protons and a-particles. In the qualitatively valid 


relation dE/dx ~v"f(Z_,2), m is near unity at velocities below 8.108 cm/sec, 
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decreases with increasing velocity, and tends to -2 at vsp12+108 cm/sec. 
(az/ax)_, wa! 20) holds for any ion group. According to V. G. 


Tel'kovskiy et al. (DAN SSSR, 113, 1035, 1957), the experimental values 
of dE/dx for protons in Ag are 50% higher than the theoretical values 


-1 
0. B. Firsov (ZhETF, 36, 1517, 1959) found that -dk/dx =2.34(2+2 )v-10 


2 . : : 
evecm /atom. Because of the electron structure of the ions, which becomes 
more and more distinct with increasing velocity (v>v)), it is more 


convenient to use the Hartree-Fok method instead of the Thomas-Fermi ye 
model. At vod>u (u = velocity of orbital electrons of the medium), the 
calculation of dE/dx for inelastic collisions of protons in hydrogen with 
electrons from modified quantum-mechanical formulas of Bethe and Bloch, 

and from the classical formula of Bohr at v.4-108 em/sec yields a value 

5 - 7% smaller than the experimental values. For multiply charged ions, 

this applies to large v, but with increasing 2, and decreasing v this 


theory deviates more and mcre from the experiment. S. S. Vasil'yev is 
thanked for interest, the cyclotron team, particularly A. A. Danilov, 
Card 3/4 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5 


‘ 
@ 


33993 
3/056/62/042/001/007/048 
Slowing down of multiply charged... B125/B108 


i. Kh. Listov, and V. P. Khlapov for performing the experiments, and ©. 8B. 

Firsov for discussions. There are 8 figures and 26 references: 8 Soviet 

and 18 non-Soviet. The four most recent references to English-language 

publications read as follows: P. G. Roll, F. S. Steigert. Nucl. Phys., 

17, 54, 1960; D. J. Porat, K. Ramavataram. Proc. Phys. Soc., 77, 97, 1961; 

J. M. Alexander, ii. F. Gazdik. Phys. Rev., 120, 874, 1960; P. G. Roll, 

F. £, Steigert. Phys. Reve, 120, 470, 1960. 

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo yo 
universiteta (Institute of Nuclear Physics of Moscow State 
University) 


SUBMITTED ; July 12, 1961 
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investigavion of m~particle angular distribution in bb. ip, 
reactions 


eksperimenta:!ney 4 teoreticheszcy fiatki. 7 
353 - 357 


The angular disvribdutions of the X-particles 
wers measured in tae range 20 - 66° for Ey = 
zelestope artangament of three propervional 
~*~ 
= 


O.:6, G52, and 0.92 mg/om thick corresponding to energy + 
es aes Patani riare ws 
sectors of 13, 4, and 70 kev. Ths angular dis*ributions ver 
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< Soviet and 7 non-Sovie:. The four most recant ref 
uguag? publications read as fellows: J. M. Freeman et 

19385 Fe Ajzenberg, T. Lauritsen. Nucl. Phys. 3’, 3, 70% 
3 A ae 45, 762, 1984; J. H. Gibbous, R. Lo Mackiin, 
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is ; ov . vennecgro uni- 
teta (Institute of Nuclear Physics of Mcscow State 
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tS ITNLB: -Vortation. of the mean charge. of fast ¢ 4ons‘/as a function of the density of: 
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Leetronic an snd. Atomic. Collision held in. a 2-9 Oat 1962/7 - eone 


“fon 1 chase, “electron lose, ’ “electren capture, ionization loss, 
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AC: tie. ‘mean charge, ‘of ‘crantan: fission’ “fragments ; ‘established incident td) 4 ae 
assage throvgh a gas, is ‘Snown to: dinceréase with increasing: gas density. Ac= 


; to N. Bohr and J,Lindhard net danske ved, selskab.Mat.fys:medd. ,28, No.'7;: S| ae 
for loss of electrons from the’ oho 


ecessive ion-atom encounters 


“In ‘the Fireserit™ work: increase of the mean ion charge incident to increase in gas G: 
i density was observed in experiments with 4.9 MeV (v = 8.2 x 108 em/see) triply . 
charged nitrogen jons. The cyclotron ‘accelerated ions entered a 10 cm diameter: 
‘4,8. me! ter_long. collision. chamber. . The ‘partic: ‘les traversing the chamber were ana- | 
| lyzed by a ‘magnet and detected by: Hropor tions counters. The relative muaners re 
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‘IMYTLE: Regarding the possibility of obtaining multiply charged ions in a sehen 
4 by: proton impact Report presented at the Second All-Union Conference on the Phys-: | 

‘ics of Electronic and Atomic Collisions held in Uzhgorod 2-9 Oct 1962, 


i. : : ; ae 
SOURCE; AN SSSR, Izvestiya)ser.2iz. ,v.27, no.8, 1963, 1081-1082 et eee 
| TOPIC TAGS: proton impact, multiple ionization, stripped atom , cyclotron fo ie 
| ABSTRACT: A fundamental problem in accelerating heavy particles is obtaining high-'. | 
\ly ionized ions, In order ‘to strip an atom of a large number of electrons there he 
[must be transferred to it an energy AE = 1-2 keV and AE increases with Z, Since iti ‘| 
:is ditficult to supply fast electrons to a cyclotron ion source, most multiply char- | co 
:ged ions are formed as a result of step ionization by slow electrons so that the ef- .. 
_'fective yield is low. The authors propose a method for obtaining ions entirely — one 
stripped of their electron shells by proton impact. The procedure is based on the : 
: fact that when molecular hydrogen ions are accelerated in a cyclotron an” appreci- ie 
“able fraction of the iS gions in colliding with the atoms of the residual gas dis~- | vel, 
: pociate into H° and Htor 2Ht, The protons, not being in resonance with the acce- . : 
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“j)lerating field, move in a circular orbit with half the radius of the HS orbit, in- | 
'tersecting the central part of the chamber so that the effective proton current den+ 
igity in the region of the ion source may be very high, Under the usual cyclotron 
‘conditions the protons leave the central region only after several tens of turns. | 
‘Thus, by introducing into the ion source, together with the heavier gas, a quantity | 
‘of hydrogen there can be obtained fully stripped ions, for example, cot, nt ond 
Bot, The process does not require raising the residual gas pressure above the usu- | 
‘al, Evaluations, based on nominal gyclotron conditions, indicate that there may be! 
‘obtained a yield of 10-5 c6+ ions per primary proton. Thus, an intensity comparable; 
‘to that obtained as a result to <ep jonization (1011 per sec) may be achieved at a 
‘proton current of 0.1 to 1.0 mA. The heavy ions may be separated from the hydrogen 
‘and RRelium ions by passing the beam first through a thin film (for differential 
‘glowing down) and then through a magnetic field for mass separation. Orig.art.has:. 
‘1 formula, ae 
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STOLE: Study of the loss of several electrons py fast ann esoly 
; charged ions ; 


PERIODICAL: Zhurnal eks erimental'!noy i teoreticnesxo fiziki, Ve +3 
¥ ? 


no. 2(8), 1962, 361-369 


TEXT: Many-electron loss cross sections for multiply-chargeé ions of light 
elements with 2 2 3 were measured in He, Ns, Ar, and Kr. . Ghe velocivy oF wne / 
ions was (2.6-12)+108 em/sec (35 - 750 kev per nucleon). ne cross VV 


sections were? determined by mass spectrometry, using en apparatus cesoribed Y 
in ZnetF, 40, 989, 1961. Two-electron loss cross sections were determined 
for Li, By G, Ny 9% Ne, Na, Mg, Al, P, and Ar, three-electron lo 
sections for 4, Ne, Na, Mg, Al, P, and ar, four-electron cross 
for X, Xe, P, and Ar, ana five-electron cross sections for ? ar 
first two had an error of 15-20%, and the last two had one of 
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cross sections are denoted by O; sin? ne2ee.ee5- The electron loss cross 
: : 
section is proportional to the electron number q, of the outer gneil, so 


o(*) 


qa 
i Paar, t the 1 f one electron 
that 6, = (1/a;) ae 50; a4g TOF e loss of one ; 


a 

-2 gona a . na 

= C » c’ o. .,. for tne i055 of an electron pair; where o 
oO ray, s 1,17+S 


, 


2 2 ape at $ sae : 
ce anc or (analogously aefined) are the numbers of pairs which can 


formed from s and @ electrons, respectively. Formules & 
the loss probability ana the cross~section vatios. Ta 
that the loss of an electron is independent of the exi 
in an ion-atom collision of the nedium. The mean loss 
individual electrons 4s small and depends on the bincin 
electron in the ion. Electron losses occur chiefly if 
parameters are of the order of the electron shell dimensions. 
under consideration (ion scattering angle 6 < 0.005 rad) corresponds 
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3 


collision parameters Pp z 36107? em. The experimental values a 
higher than the cross gections calculated by Russex and Thones 
409, 2015, 19583 114, 1538, 1959) for these p-values on vhé %E5% 
quasimolecular electron loss mechanisn. Howeyer,-: the experimens 
are in very good agreencnt with the essumption of a Gireew cater o 
Simultaneous loss of several electrons has ea considerable effect on the 
equilibrium charge distrioution when the jon beam passes througs the gas 
which is nearly Gaussian without multiple eiectron exchanges. @ ar 
4 figures. 
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AUTHORS: Dmitriyev, I. 5., Nikolayev, V. 5. 
TITLE: ; Culeulation of the cross-section of electron loss by fast 


ions in light media 


PER TODIC AL: “hurnal eksperimental'noy i teoreticheskoy fiziki, v- 44, 
no» 2, 1963, 660-665 


TEXT: The cross-section is calculated in free-collision approximation 
for hydrogen und helium media.’ Resonance effects are neglected owing to 
sereening. The latter hag a considerable effect on the crosa-section : 
and is taken into consideration here. The general expreasicn for the 
cross oecéion . 
o = xa? (u,/Z*0)* {Z° IG, (u/2Z*u,) — Gy (v/Z*u)] -+ Z (Gu. y (u/2Z*2 Uy) — 
— Ga, y (U/22%00))}i | @) 


Gy (x) = (Leyte ete ey, 
Guy (x) = 4 in (1 ar) $6 (1 rE 21 ety (lL 
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Culeulation of the cross-section ««- B108/B186 
calculated here assumes the simple form 
g = 4na2Z" (ot/ou)*{1 + Zt — (a/v) (4+ 2"). (3) 


for u ¥ anv) and v > u. This form contains Bohr's formula, in which the 


ulomb field of the medium is not considered. 


screening of the nuclear Co 
%* is the effective 


¢ «= 1 for vu > 21/3 &7 pt vu/21, for vu €21/p- 
“nuclear charge, 2 is the atomic number, V, * e° /ti, v is the velocity of 
I the binding energy of the electron in the 


the free electron, p its mass, 
1/2 I is the binding energy of the 


ground state of the atom, u = (2I/n) 
The screening will be the main factor 
determining the cross-section if the binding energy of the lost eleotron 


is low. In this case and for high velocities the free-collision results 
agree with those obtained in the Born approximation. There are 3 figures. — 


lost electron, 9, * n2/pe*. 
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TITLE: Semiempirical method of calculating the equilibrium charge 
distribution in a beam of fast ions 


: SOURCE: Zh. eksper. i teor. EiZes Ve 47, no. 2s 1964, 615-623 


TOPIC TAGS: charged particle distribution, ion beam, capture cross 
: section, fast particle, equilibrium condition, Gauss equation, stam 
tistical physics 


ABSTRACT: in view of the great difficulties in a consistent the- 

- oretical derivation of the equilibrium charged state of ion beams 
from the cross sections for the loss and capture of electrons. ow- 
ing to the difficulty in the calculation of the cross sections, the 

‘ authors propose a simple semiempirical method, which permits calcu- 

: Lation of the average charges. and the equilibrium charge distribu- 
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‘tion of fast ions moving in solid and gaseous media. ‘The method 
is based on established laws governing the equilibrium distribution 


d makes use of conerete experimental data. The 


‘ yelative number of ions in the beam with aifferent charges is as~ 


:.. sumed, in accordance with the experimental results, to depend on 


' two parameters and to be given by a Gaussian curve. In calculating 
the average charge and the width of the equilibrium distribution, 
ction with the sta- 


the generalized Bohr criterion is used in conjun 
' tistical model of the ion. The method can be applied to ‘calculate 


‘the charge composition of a beam of ions of arbitrary elements with 
atomic numbers 2 5 2 at an jon velocity Vv > Yo ~ e*/hn = 2.19 X 108 
em/sec. Data for ions of boron, neon, chlorine, argon, and mercury 
. show agreement with the theory within 5-~10% Orig. art. hast 7 


. figures and 11 formulas. 
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